lonomycin, a new polyether antibiotic with a high affinity for calcium ions, is obtained in pure form from fermentation broths of Streptomyces conglobatus sp. nov. TREJO by solvent extraction.
It is unique amongst known polyether antibiotics in that it has a UV absorption maximum at 300 nm, thereby distinguishing it from other antibiotics of its class. The Ca salt has the molecular formula C4,H;oO9Ca.
Ionomycin is a narrow spectrum antibiotic being active against Gram-positive bacteria. and distilled water to 1,000 ml. The seed flasks were incubated at 25°C for 96 hours on a rotary shaker (280 rpm, with a 2-inch throw). Fermentation flasks with a 5 % (v/v) inoculum were incubated for 5 -7 days using similar conditions in a medium consisting of: extracted soybean meal, 30 g; glucose, 50 g; CaCO3, 7 g; and distilled water to 1,000 ml.
Larger scale fermentations were conducted in 100-gallon, stainless steel fermentation vessels containing 250 liters of medium. For these operating conditions, the medium consisted of: extracted soybean meal, 30 g; cerelose, 55 g; CaCO3, 7 g; Ucon LB625 (Union Carbide, New York), 6.5 ml and tap water to 1,000 ml. During the course of the 144-hour incubation period, air was supplied to the growing culture at the rate of 2.3 cubic feet per minute with agitation at 220 rpm.
Antibiotic production, and isolation, were followed by conventional two-fold broth dilution assays and by paper-disc, agar diffusion assays with Staphylococcus aureus FDA 209P. Thin-layer chromatography on silica gel was also employed to monitor the fermentation and isolation stages.
The developing solvent was 4 % methanol in chloroform, and detection was by bioautography on S.
aureus FDA 209P. In this system, ionomycin has an Rf value of approximately 0.35.
Isolation
The isolation scheme for ionomycin from a 250-liter fermentation is shown in Fig. 1 . After removal of the mycelium by filtration, the filtrate, 200 liters, at pH 7.5, was extracted twice with 0.5 volume each of ethyl acetate. The organic phase was concentrated in vacuo to a thick syrup that was then diluted by the addition of 400 ml of methanol. After adjustment of the pH to 12 by the addition of 5 N sodium hydroxide, the suspension was further diluted by the addition of an equal volume of water.
The diluted suspension was extracted repeatedly (five times) with 500 ml of a mixture of equal parts of benzene and hexane. The extracts were combined and concentrated in vacuo to a thick syrup. The The proton nmr spectrum is shown in Fig. 2 . The ultraviolet light absorption spectrum of the calcium salt, in methanol, has a maximum at 300 nm (E, r-290); that of the free acid is at 280 nm (E1c 250) (Fig. 3) . The infrared absorption spectrum of the calcium salt is shown in Fig. 4 maximum at 300 nm (Ca salt). Also of interest is the apparent avidity of the antibiotic for calcium. When isolated, the antibiotic was in the form of the calcium salt, even though sodium hydroxide was used for pH adjustment in the course of isolation. This is in agreement with the report of Liu,') that ionomycin is a divalent anion polyether, capable of extracting divalent cations, e.g., calcium, from aqueous into organic solutions, but not capable of doing so with the monovalent cation, rubidium. The structure of ionomycin will be reported elsewhere.
